Dynamic estimation of the myocardial oxygen extraction ratio during dipyridamole stress by MRI: a preliminary study in canines.
The myocardial oxygen extraction fraction (OEF) reflects the balance between myocardial oxygen supply and demand. The feasibility of quantifying myocardial OEF was demonstrated with MRI during pharmacologic vasodilation in dogs. Dipyridamole was infused intravenously to increase blood flow and change in myocardial oxygen content. Arterial and coronary sinus blood sampling was performed during dipyridamole-induced vasodilation to measure the myocardial blood oxygen content. Myocardial T(2) was measured dynamically during the vasodilation, and quantified with a simplified diffusion model as a function of myocardial OEF and blood volume. The results showed a strong correlation (R(2) = 0.89) between myocardial OEF values measured by MRI and those measured by blood sampling. Regional differences in the OEF were demonstrated by direct infusion of dipyridamole into coronary arteries in dogs. Combined with vasodilator stress, dynamic assessments of the OEF may provide a putative measurement of myocardial flow reserve and allow consecutive monitoring of myocardial dose and response.